Introduction This paper r e p o r t s some i n i t i a l r e s u l t s of a Mtissbauer e f f e c t study aimed a t obtaining informat i o n on t h e d i s t r i b u t i o n s o f e l e c t r i c hyperfine i n t e r a c t i o n s i n magnetic amorphous a l l o y s . Considera b l e e f f o r t has been made r e c e n t l y t o determine magn e t i c hyperfine f i e l d d i s t r i b u t i o n s i n amorphous m a t e r i a l s , but r e l a t i v e l y l i t t l e a t t e n t i o n has been paid t o e l e c t r i c hyperfine i n t e r a c t i o n s , and t h e i r dependence on l o c a l s t r u c t u r a l c h a r a c t e r i s t i c s o r t h e i r r e l a t i o n s h i p t o t h e i n t e r n a l magnetic f i e l d s .
The approach employed i n t h i s investigatior. of t h e r e l a t i v e l y simple a:.loiqpho,s a l l o y FegOBgO (Metglas 2605) has been t o parameterize t h e MBssbauer s p e c t r a by least-squares f i t t i n g with simple lirleshapes t h a t need not n e c e s s a r i l y have any physical s i g n i f i c a n c e , and then t o study t h e q u a l i t a t i v e (and eventually q u a n t i t a t i v e ) f e a t u r e s of t h e parameters o b t a i~e d .
2.
Experimental D e t a i l s
The samples used were s t r i p s of t h e -50 pm t h i c k ribbon produced by Allied Chemical Corporation (USA). S t r i p s were mounted side-by-side and glued a t each end t o a c i r c u l a r b r a s s sample holder using G.E. varnish. MBssbauer s p e c t r a were recorded with t h e s e samples a t 4.2K and a t 295K with a small magn e t i c f i e l d of up t o 100 m T applied p a r a l l e l t o t h e ribbon d i r e c t i o n (perpendicular t o t h e gamma-ray beam) i n o r d e r t o produce magnetic s a t u r a t i o n . The s p e c t r a obtained i n d i c a t e d t h a t t h e samples were e f f e c t i v e l y s a t u r a t e d by a 50 mT f i e l d . I t was consequently assumed t h a t a l l hyperfine f i e l d s were p a r a l l e l t o t h e applied f i e l d (and t h e r e f o r e perpend i c u l a r t o t h e gamma beam) and, because of t h e amorphous n a t u r e of t h e a l l o y s , t h a t nuclear e l e c t r i c f i e l d g r a d i e n t s would be a t a l l o r i e n t a t i o n s t o it with equal p r o b a b i l i t y .
.
Resu1.t~ where r is t h e f u l l width a t h a l f maximum and a i s t h e lineshape exponent ( a = 2.0 f o r a l o r e n t s i a n ) . This lineshape has been shown [l] t o provide a good approximation t o t h e Voigt, o r Doppler, p r o f i l e and t o s a t u r a t e d M8ssbauer absorption l i n e s . Fig. 1 a r e l i s t e d i n Table 1 , i n which t h e absorption peaks a r e numbered i n order of increasi n g v e l o c i t y , i . e . i n each spectrum t h e left-most absorption peak i s no. 1 and t h e right-nost i s no.
The parameters corresponding t o t h e s o l i d l i n e s i n

E,
The peaks were constrained i n t h e least-squares Citt2ng pracedure.to ensure t h a t t h e two peaks ~f each of t h r e e p a i r s ( o r doublets) ha3 equal apeas !5u+ n e t shapes) i . e . P.(1) = A ( G ) . Ai2) = A(5), A ( 3 ) = A ( 4 ) a s expected from t h e 5 7~e nuclear t r a n s i t i o n
Fig. 1. Mtissbauer s p e c t r a of amorphous FegOBp0 a t 4.2K (lower) and 295K (upper) i n a magnetic f i e l d of 50 m T i n t h e plane o f t h e sample (perpendicular t o t h e d i r e c t i o n of t h e y-rays). The source was 5 7~
a t room temperature. The s o l i d l i n e s a r e explained i n t h e t e x t (Section 3 ) . p r o b a b i l i t i e s when t h e dominant hyperfine i n t e r a ct i o n i s t h e magnetic dipole term. Despite, t h e f a c t t h a t t h e samples used were n o t i d e a l l y t h i n , t h i s c o n s t r a i n t was considered t o be reasonable because t h e shapes and absorption maxima o f t h e peaks of each doublet were not g r e a t l y d i f f e r e n t .
It i s important t o note t h a t while t h i s parameterization scheme y i e l d s very good f i t s t o t h e experimental s p e c t r a , t h e widths and shapes o f t h e peaks o f each e q u i a r e a l p a i r a r e s i g n i f i c a n t l y d i ff e r e n t . Thus, t h e main q u a l i t a t i v e f e a t u r e s of t h e r e s u l t s i n Table 1 a r e : ( i ) a l l peaks a r e very n e a r l y symmetric ( i i ) f o r each doublet, t h e widths and shapes of t h e two peaks a r e s i g n i f i c a n t l y d i f f e r e n t ( i i i ) t h e c e n t r o i d s of each of t h e t h r e e doublets were n e a r l y i d e n t i c a l within t h e uncertainty l i m i t s imposed by t h e l i n e a r i t y o f t h e
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JOURNAL DE PHYSIQUE spectrometer and t h e s t a t i s t i c s of t h e s p e c t r a ( i v ) t h e reZative s p l i t t i n g s o f t h e t h r e e doubl e t s a r e , w i t h i n experimental u n c e r t a i n t y , equal t o t h o s e observed by V i o l e t and
Pipkorn 121 i n t h e M8ssbauer s p e c t r a o f a-Fe. 
*6 i s c e n t r e s h i f t o f doublet ( r e l a t i v e t o Fe f o i l a t room temperature).
t A i s s p l i t t i n g o f doublet.
Units of 6 , A and r a r e mm/s. ci i s dimensionless.
Q u a l i t a t i v e I n t e r p r e t a e The following q u a l i t a t i v e conclusions can be drawn from t h e parameters l i s t e d i n Table 1: ( i ) t h e s p e c t r a cannot be i n t e r p r e t e d i n terms o f a d i s t r i b u t i o n o f magnetic hyperfine
f i e l d s p(Hhf) only, a s has been attempted previously 131.
( i i ) t h e q u a l i t a t i v e f e a t u r e s of t h e parameters can be explained by a model i n which t h e r e a r e d i s t r i b u t i o n s both o f t h e e l e c t r i c quadrupole coupling c o n s t a n t eQVzz and of t h e magnetic hyperfine f i e l d Hhf, i n which both d i s t r i b u t i o n s a r e symmetric about c e n t r o i d s and, most importantly, i n which t h e d i s t r ib u t i o n s a r e mutually dependent i n t h e sense t h a t f o r each value of Hhf t h e r e corresponds a p a r t i c u l a r value of V, , t h a t is l i n e a r l y r e l a t e d t o it. The c e n t r o i d of t h e VZZ d i s t r i b u t i o n must be a t , o r very c l o s e t o ,
v,, = 0.
( i i i ) I f t h e r e i s a d i s t r i b u t i o n o f isomer s h i f t s w i t h i n t h e sample it must e i t h e r be very narrow ( 5 0.05 mm/s w i d t h ) , o r be independent
o f Hhf and Vzz and be a symmetric d i s t r i b ut i o n .
5.
C a l c u l a t i o n s S p e c t r a have been c a l c u l a t e d using t h e assump t i o n s o u t l i n e d i n Section 2. For s i m p l i c i t y i n t h e s e preliminary c a l c u l a t i o n s t h e e l e c t r i c f i e l d g r a d i e n t s were assumed t o have a x i a l symmetry (n=O), and t o be small enough t o t r e a t a s f i r s t -o r d e r pert u r b a t i o n s on t h e m a g n e t i c a l l y -s p l i t n u c l e a r l e v e l s . Le Caer and Dubois [4] have independently considered t h e e f f e c t on a M8ssbauer sp-ectrum o f such randomly o r i e n t e d E .F.G. I S . I t w i l l r e a d i l y be seen t h a t t h i s spectrum has a l l of t h e q u a l i t a t i v e f e a t u r e s o f t h e experimental s p e c t r a of Fe80B20 a s l i s t e d i n Section 3 .
-. asymmetry parameter 0 was t a k e n a s zero.
. Discussion These r e s u l t s i l l u s t r a t e t h e importance of accounting f o r t h e e l e c t r i c quadrupole i n t e r a c t i o n s i n t h e a n a l y s i s o f t h e MBssbauer s p e c t r a o f amorphous m a t e r i a l s . I t has a l s o been shown r e c e n t l y [5] t h a t isomer s h i f t d i s t r i b u t i o n s a r e important i n some c a s e s .
The mutual dependence of t h e hyperfine f i e l d and e l e c t r i c quadrupole i n t e r a c t i o n s i n d i c a t e s e i t h e r t h a t both q u a n t i t i e s a r e s i m i l a r l y influenced More q u a n t i t a t i v e c o n s i d e r a t i o n s t h a n those presented above a r e under way. It i s expected t h a t they w i l l show t h a t t h e hyperfine f i e l d d i s t r i b ut i o n s deduced from t h e MBssbauer s p e c t r a a r e s i gn i f i c a n t l y modified when quadrupole i n t e r a c t i o n s , a r e taken i n t o account. It i s hoped some l i g h t may b e shed on t h e s t r u c t u r e of t h e s e amorphous a l l o y s .
